Abstract. In this paper, we introduce a new generalization of the Hermite polynomials via (p; q)-exponential generating function and investigate several properties and relations for mentioned polynomials including derivative property, explicit formula, recurrence relation, integral representation. We also de…ne a (p; q)-analogue of the Bernstein polynomials and acquire their some formulas. We then provide some (p; q)-hyperbolic representations of the (p; q)-Bernstein polynomials. In addition, we obtain a correlation between (p; q)-Hermite polynomials and (p; q)-Bernstein polynomials.
INTRODUCTION
During the last three decades, applications of quantum calculus based on q-numbers have been studied and investigated succesfully, densely and considerably (see [7; 8] ). In conjunction with the motivation and inspiration of these applications and introduction of the (p; q)-numbers, many mathematicians and physicists have extensively developed the theory of post quantum calculus based on (p; q)-numbers along the traditional lines of classical and quantum calculus. Agyuz et al. [2] presented some novel results of multiplications of (p; q)-Bernstein polynomials and derived several new relations with related to (p; q)-Gamma and (p; q)-Beta functions. Duran et al. [3] introduced a new class of Bernoulli, Euler and Genocchi polynomials based on the (p; q)-calculus and investigated their many properties involving addition theorems, di¤erence equations, derivative properties, recurrence relationships, and so on. Furthermore, they derived (p; q)-extension of Cheon's main result and (p; q)-analogue of the Srivastava and Pintér's addition theorem. Sadjang [9] investigated some properties of the (p; q)-derivative and the (p; q)-integration and presented two appropriate polynomials basis for the (p; q)-derivative, and then he derived various properties of these bases. As an application, he provided two (p; q)-Taylor formulas for polynomials. Furthermore, he stated the fundamental theorem of (p; q)-calculus and proved the formula of (p; q)-integration by part.
The (p; q)-number is de…ned as
One can see that (p; q)-number is closely related to q-number with this relation
. By appropriately using this obvious relation between the q-notation and its variant, the (p; q)-notation, most (if not all) of the (p; q)-results can be derived from the corresponding known q-results by merely changing the parameters and variables involved (see [4] , [5] ).
The (p; q)-derivative operator D p;q;x f (x) of a function f with respect to x given as
is a lineer operator and satis…es the following property
The (p; q)-power basis is de…ned by
or equivalently by
where
( 1.3)
The de…nite (p; q)-integral for a function f is de…ned by
To see further detailed studies and investigations for (p; q)-calculus, one can look at [2-5; 9] and cited references therein.
Throughout the paper, let N 0 , N, Z, R and C denote, respectively, the set of all nonnegative integers, the set of all natural numbers, the set of all integers, the set of all real numbers and the set of all complex numbers.
The classical Hermite polynomials are de…ned by the following exponential generating function to be
(see [6] , [7] , [8] ).
(1.5)
In the following parts, we introduce a new generalization of the Hermite polynomials based on the (p; q)-numbers via an exponential generating function and investigate several properties and relations for mentioned polynomials including derivative property, explicit formula, recurrence relation, integral representation. We also de…ne a (p; q)-analogue of the Bernstein polynomials and acquire their some formulas. We then provide some (p; q)-hyperbolic representations of the (p; q)-Bernstein polynomials. In addition, we obtain a correlation between (p; q)-Hermite polynomials and (p; q)-Bernstein polynomials.
MAIN RESULTS
For a long time, the Hermite polynomials and its various generalizations have been extensively studied and investigated by many mathematicians and physicists (see [6] [7] [8] and cited references therein).
We introduce (p; q)-extension of the Hermite polynomials via the following (p; q)-exponential generating function 
Remark 2. When q ! p = 1, the (p; q)-Hermite polynomials reduce to the classical Hermite polynomials de…ned by (1.5).
Now we give a fundamental property (known also as explicit formula) of the (p; q)-Hermite polynomials H n;p;q (x) by the following theorem. Theorem 1. The explicit formula based on (p; q)-numbers for H n;p;q (x) is given below:
where b c means the greatest integer function.
Proof. Using
A (m; n 2m) (see [6] ) and (2.1), we get
which gives the asserted formula (2.2) by comparing the coe¢ cients t n = [n] p;q ! of both sides above.
The …rst few (p; q)-Hermite polynomials are listed via (2.2) below: The following proposition is a symmetric property for H n;p;q (x). Proposition 1. For n 2 N 0 , we have H n;p;q ( x) = ( 1) n H n;p;q (x) . Now we research some behaviours of H n;p;q (x) by applying (p; q)-derivative operator with respect to x and t respectively.
Theorem 2. We have
Proof. Applying the (p; q)-derivative operator D p;q (1.1) to the both sides of (2.1) with respect to x and using (1. By comparing the coe¢ cients 
Theorem 3.
We have
Proof. Applying (1.1) to the both sides of (2.1), we obtain 
[n] p;q ! .
Comparing LHS and RHS gives the asserted result (2.6).
As a result of (2.4) and (2.6), we give the following identity for (p; q)-Hermite polynomials.
Corollary 2.
The (p; q)-integral representation of the (p; q)-Hermite polynomials is given by the following theorem. Therefore, we complete the proof of this theorem.
We now give the following theorem.
Theorem 5. We have 
FURTHER REMARKS
Let us introduce the (p; q)-Bernstein operator of order n for f 2 C [0; 1] given by
where the (p; q)-Bernstein polynomial of degree n is de…ned by B k;n (x jp; q ) = n k p;q p n k 2
[x] k p;q (1 x) n k (n; k 2 N with 0 < k 5 n) . 
